As mitochondria are inherited in a matrilinear way, an animal hybrid contains the mitochondrial DNA of its 'mother species'. Of 80 studies that analysed the mitochondrial DNA of at least five hybrid individuals, 50 showed that all hybrids contained the mitochondrial DNA of only one of the two parental species, indicating either mating of females of species A with males of species B but not vice versa (unidirectional hybridization) or the disappearance of one of the two parental mtDNA types after reciprocal hybridization. I review and discuss factors promoting unidirectional or reciprocal hybridization and present a sexual selection hypothesis for unidirectional hybridization. The inequality of the sexes in parental investment leads to the sex that invests more being the more discriminating one. In the presence of conspecific males, females reject allospecific males and, consequently, a male in an environment of both allospecific sexes is unlikely to mate, while in the absence of conspecific males, females sometimes accept fertilizations by males of other species. Thus, hybrid matings are usually between the females of a rare species and the males of a common species, but not vice versa.
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T he role of interspecific hybridization as an important mode of the evolution of new species has long been recognized by botanists (V. Grant 1981): more than half of all angiosperm species are thought to be of hybrid origin or of hybrid ancestry (Arnold 1997). Zoologists have shown less interest in speciation by hybridization, primarily because hybrid animal taxa have been thought to be comparatively rare (Mayr 1963) . The increasing number of hybrid species detected has now called attention to the origin and evolution of animal hybrid species (e.g. Harrison 1989; Avise 1994; Bullini 1994) .
Hybridization between species and subsequent backcrossing may lead to the transfer of genes between species. Even at low levels, introgression of novel genetic information could be an important factor as a source of new variability and subsequent evolution (Andersson 1949) . In vertebrates, hybridization is particularly common in fish; several hundred interspecific and intergeneric crosses have been reported and a large number of studies now document hybrid fertility and introgressive hybridization between fish species (Billington & Hebert 1991; Verspoor & Hammar 1991) . Hybridization is also common in birds, with roughly 10% of all species known to have bred in nature with another species and to have produced hybrid offspring (Grant & Grant 1992) .
THE PROBLEM
Theoretically, there are two possibilities for the origin of a hybrid.
(1) The hybrids arise by the matings of females of species A with males of species B and vice versa, that is, the hybrids contain mitochondrial DNA of both parental species (reciprocal hybridization).
(2) The hybrids arise by the matings of females of one of the species (henceforth called the 'mother species') with males of the other species (henceforth called the 'father species'), but not the other way around (unidirectional hybridization). As mitochondria are inherited in a strictly matrilinear way (with few exceptions, e.g. Gyllenstein et al. 1991) , the hybrids in this case contain
